Chemical reactivity of monofunctional platinum-DNA adducts.
Complexes formed in vitro between cis- or trans-PtCl2(NH3)2 (DDP) and DNA were found to contain monofunctional adducts that reacted with exogenous guanosine. [14C]Guo bound irreversibly to cis- and trans-DDP-DNA complexes to form bis-Gua adducts. The reaction was first order with respect to the concentration of both [14C]Guo and platinum-DNA complex, but the rate of the reaction varied nonlinearly as a function of the level of platinum binding on DNA. The reaction between [14C]Guo and these platinum-DNA complexes was used to probe the concentration and stability of the monofunctional adducts and to investigate their chemistry in situ. The concentration of monofunctional adducts was highest immediately after reaction of DDP with DNA for 2 h at 37 degrees C, at which time they represented greater than 15% of the cis-DDP-DNA lesions and on the order of 80% of the trans-DDP-DNA lesions. The cis-DDP-DNA complex reacted with [14C]Guo by two kinetically distinct processes, indicating two types of reactive adducts. The most reactive adduct represented 5% of the platinum lesions. These monofunctional adducts disappeared during the incubation of the platinum-DNA complexes in the absence of drug, probably as a result of chelation to DNA. The half-lives of this chelation at 37 degrees C, 10 mM NaClO4, were 15 and 30 h for the cis and trans complexes, respectively. Monofunctional adducts were formed on Gua bases in DNA.(ABSTRACT TRUNCATED AT 250 WORDS)